(CETP) catalyses the transfer of cholesteryl esters from HDL to apo B-containing lipoproteins. HDL-derived cholesteryl esters can be taken up directly by the liver, as well as indirectly via CETP-mediated transfer to apo B-containing lipoproteins [8] . Human plasma also contains phospholipid transfer protein (PLTP), which facilitates the transfer of phospholipids between lipoproteins and is able to remodel HDL [8] [9] [10] [11] . PLTP and CETP may be involved in pre-β HDL generation [10, 11] .
Despite the increased cardiovascular risk in type 1 diabetes mellitus [12] , current knowledge about alterations in RCT in this disease is limited. HDL cholesterol and plasma apo A-I levels are similar, or even higher, in adequately controlled uncomplicated type 1 diabetes [13] [14] [15] . Plasma PLTP activity is elevated in type 1 diabetic patients [13, 14] . Considering the first step in RCT, some studies suggest that in-vitro glycation of HDL impairs its ability to promote cholesterol efflux out of human skin fibroblasts [16] , but there are no data with respect to pre-β HDL in type 1 diabetes mellitus.
HMG (hydroxymethylglutaryl) Co-A reductase inhibitors are well known to reduce LDL cholesterol as well as plasma triglyceride levels [17, 18] , and to lower the incidence of cardiovascular disease [19] [20] [21] . Even with average cholesterol levels, statins have been proven to be beneficial [22] , making it important to study the effects of statins in type 1 diabetes. Of interest, statin treatment may lower plasma cholesteryl ester transfer [23] and increase HDL cholesterol and plasma apo A-I [24] . No data are available concerning the effects of statin treatment on plasma pre-β HDL and it is unknown whether this treatment affects the ability of plasma to promote cellular cholesterol efflux.
The aims of the present study were twofold. Firstly, we questioned whether the ability of plasma to generate pre-β HDL and to promote cellular cholesterol efflux is altered in type 1 diabetic patients without microalbuminuria or clinically manifest cardiovascular disease. Secondly, we evaluated the effect of various doses of simvastatin on plasma HDL cholesterol, apo A-I, pre-β HDL formation, plasma cholesterol esterification and cholesteryl ester transfer, and on the capacity of plasma to induce cellular cholesterol efflux in type 1 diabetic patients.
Materials and methods
The study was approved by the medical ethics committee of the University Medical Center Groningen, and all participants provided written informed consent. Fourteen male patients with type 1 diabetes mellitus (age >18 years) with an onset of disease before the age of 35 years and 13 agematched healthy men were studied. Type 1 diabetes mellitus patients were selected on having a fasting plasma total cholesterol level between 5.0 and 8.0 mmol/l. Healthy subjects had fasting plasma total cholesterol levels <6.0 mmol/l. All participants had fasting plasma triglyceride <2.5 mmol/l. Only participants with a BMI <30 kg/m 2 were included. In healthy subjects diabetes mellitus was excluded by a 75-g oral glucose tolerance test according to WHO criteria. Clinically manifest cardiovascular disease, alcohol use more than three drinks per day, urinary albumin excretion >20 μg per min, serum creatinine >120 μmol/l, hypertension (systolic/diastolic blood pressure >140/90 mmHg), thyroid dysfunction and liver function abnormalities were exclusion criteria. Patients using medication other than insulin and antihypertensive drugs were excluded, as were subjects with transaminases >1.5× above the upper reference limits.
Study design Type 1 diabetic patients and healthy subjects were compared while consuming their habitual diet. Six weeks before the intervention study, the type 1 diabetic patients were instructed to use a low-fat, low-cholesterol diet and to continue this diet throughout the study. In a crossover design they received simvastatin 10, 20, 40 mg and placebo each during 6 weeks in random order in a double-blind fashion. At the end of each period blood was collected before the morning insulin injections.
Laboratory measurements Blood was collected after an overnight fast into EDTA-containing tubes (1.5 mg/ml) and placed on ice immediately. Plasma was obtained within 30 min by centrifugation at 1400 g for 15 min at 4°C. Total cholesterol, triglyceride and choline-containing phospholipids were measured enzymatically as described [25] . HDL was separated in fresh plasma by precipitation of apo-B-containing lipoproteins using sodium phosphotungstate/MgCl 2 . Very low density lipoprotein (VLDL)+LDL cholesterol was calculated as the difference between plasma total cholesterol and HDL cholesterol. LDL cholesterol was calculated by the Friedewald formula [26] . Apo A-I and B were assayed by immunoturbidimetry using kits from Serapak, Bayer, Leverkusen, Germany (cat. nos. 6821 and 6822, respectively). Plasma total cholesterol, triglyceride and HDL cholesterol were assayed shortly after blood collection. For further measurements, samples were kept frozen at −80°C until analysis.
Plasma cholesteryl ester transfer was assayed essentially as described previously [25] . In brief, [ 3 H] cholesterol was equilibrated for 24 h with plasma-free cholesterol at 4°C followed by incubation of the sample at 37°C for 3 h. Subsequently, VLDL+LDL were precipitated by addition of phosphotungstate/MgCl 2 . Lipids were extracted from the precipitate and the cholesteryl esters were isolated on silica columns and radioactivity was counted. Plasma cholesterol esterification was determined by measurement of formation of cholesteryl esters after addition of [ H] cholesterol was obtained after incubation at 4°C for 24 h. Subsequently, the plasma was incubated at 37°C for 1 h [25] . Plasma LCAT activity was measured using excess exogenous substrate containing [ 3 H] cholesterol as described [27] . Plasma CETP activity levels were determined after precipitation of endogenous VLDL+LDL with sodium phosphotungstate/MgCl 2 [28] . The isotope assay measures the transfer of radioactive cholesteryl ester between excess exogenous [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] C-oleate]-cholesteryl-ester-labelled LDL and an excess of pooled normal HDL, while LCAT is inhibited with dithiobis-2-nitrobenzoic acid. Plasma CETP activity was calculated as the bidirectional transfer between labelled LDL and HDL [29] , and reflects the amount of active CETP in plasma. Plasma PLTP activity was assayed using a phospholipid-vesicles-HDL system, as previously described [27, 28] . Small plasma samples (1 μl) were incubated with [ 3 H]-phosphatidylcholine-labelled phosphatidylcholine vesicles and excess pooled normal HDL for 45 min at 37°C. The vesicles were then precipitated using a mixture of NaCl, MgCl 2 and heparin (final concentrations: 230, 92 mmol/l and 200 IU/ml, respectively). The PLTP activity levels vary linearly with the amount of plasma added to the incubation system. This method is specific for PLTP activity and the phospholipid transfer promoting properties of CETP do not interfere with the assay [28] .
Plasma pre-β HDL formation was measured as described [30] , except that antihuman apo A-I and an incubation time of 24 h was used. In short, plasma samples were thawed while kept on ice and 0.9 μmol/l Pefabloc SC (Boehringer-Roche, Mannheim, Germany) and 1.8 μg/l Trasylol (Bayer, Leverkusen, Germany 10,000 IU/ml) were added to inhibit proteolysis (both final concentrations). Subsequently, an LCAT inhibitor was added (iodoacetate, final concentration 1.0 mmol/l) and the samples were incubated at 37°C for 24 h to measure the formation of pre-β HDL. The crossed immunoelectrophoresis consisted of agarose electrophoresis in the first dimension for separation of lipoproteins with pre-β and α mobility. Antigen migration from the first agarose gel into the second agarose gel, containing goat antihuman apo A-I antiserum (3%, v/v), was used to quantitatively precipitate apo A-I. The antiserum was monospecific for human apo A-I [31] . Lipoprotein electrophoresis was carried out in 1% (w/v) agarose gels in barbital buffer (50 mmol/l, pH 8.6) and run in an LKB 2117 system (4°C for 2 h, 250 V). Plasma was applied at 3 μl/well. The track of the first agarose gel was excised and annealed with melted agarose to a gel containing 3% (v/v) goat antihuman apo A-I anti-serum that was cast on GelBond film (Pharmacia, Uppsala, Sweden). The plate was run in an LKB 2117 system (4°C for 20 h, 50 V) in barbital buffer. Unreacted antibody was removed by extensive washing in phosphate-buffered saline. The gel was stained with Coomassie brilliant blue R250 and subsequently dried. Areas under the pre-β HDL and α HDL peaks were scanned and calculated using Scion software. The pre-β HDL area was expressed as the percentage of the sum of the pre-β HDL and the α HDL areas (percentage of total plasma apo A-I). Pre-β HDL was also expressed in apo A-I concentration (mg/l).
Cholesterol efflux to plasma was determined using both Fu5AH cells (generous gift from Dr N. Fournier, ChatenayMalabry, France) and human fibroblasts as cholesterol donors. Fibroblasts were obtained from normolipidaemic control persons by explant culture from a 3-mm punch biopsy at a 1 mm skin thickness and were cultured (until passage 5-15×) in 24-well culture plates to full confluency, essentially as described earlier [32] . Since efflux rates from fibroblasts and Fu5AH cells were compared with each other, both cell types were treated identically with respect to the efflux measurement procedure. The cells were cultured in DMEM supplemented with 10% v/v FCS. After washing them with DMEM, they were loaded with [ ] cholesterol and unlabelled cholesterol was solubilised in ethanol and diluted into the efflux medium. Subsequently, the cells were washed five times with PBS/BSA 0.2% (w/v) and the efflux assay was started by adding plasma diluted to 1% in efflux medium. A plasma dilution of 1% was chosen because the apparent EC50 of efflux from fibroblasts is approximately 1%. As previously reported [33] , the apparent EC50 is higher for Fu5AH cells. Incubations were carried out in triplicate. After 4-h incubation at 37°C the medium was collected and centrifuged. Subsequently, [ ] cholesterol was determined after extraction of the cells with 2-propanol. The percentage efflux was calculated by dividing the radioactive counts in the efflux medium by the sum of the counts in the medium and the cell extract. All values were corrected for radioactivity appearing in the culture medium in the absence of plasma. To be able to normalize results between series of experiments and to correct for day-to-day variation, efflux to 50 μg protein/ ml HDL (Calbiochem, San Diego, CA, USA) was determined in triplicate. This HDL preparation was from one batch and was stored at 4°C following the instructions of the manufacturer.
To verify the effect of cholesterol loading on expression of ABCA1 protein in human cultured fibroblasts, a western blotting experiment was carried out. For this purpose fibroblasts were cultured with or without 30 μg/ml cholesterol as described above. Cells were harvested, centrifuged, and lysis buffer containing 25 mmol/l HEPES pH 7.5, 5 mmol/l MgCl 2 , 5 mmol/l EDTA, 2 mmol/l phenyl methyl sulphonylfluoride and complete protease inhibitor (Roche, Mijdrecht, The Netherlands) was added to the cell pellets. Cell lysates were obtained by freezing (−80°C) and thawing (37°C) the cell suspensions in four cycles. The protein concentrations in these lysates were determined by the BCA (Bicinchoninic Acid) assay [34] . Equal amounts of protein (10 μg) were separated on a 6% SDS-PAGE gel and electrophoretically transferred to nitrocellulose membrane (Schleicher & Schuell, 's-Hertogenbosch, The Netherlands). Membrane was probed with a mouse monoclonal ABCA1 antibody (generous gift of Dr M Hayden, UBC, Vancouver, BC, Canada) followed by immunoreactivity detection by lumilight western blotting substrate (Roche) (Fig. 1) . As shown in Fig. 1, ABCA1 protein is present in cultured fibroblasts, and strongly induced after cholesterol loading.
Glycated haemoglobin (HbA 1 c) was measured by high performance liquid chromatography (Bio-Rad, Veenendaal, The Netherlands; normal range 4.6-6.1%).
Statistical analysis Data are expressed as means±SD, unless stated otherwise. Baseline parameters in healthy subjects and type 1 diabetes mellitus patients were compared by unpaired Wilcoxon tests. Within-group changes in parameters after therapy with simvastatin and placebo were analysed by Friedman's two-way analysis of variance. Duncan's method was applied to correct for multiple comparisons. Bivariate correlations were evaluated by Spearman's rank correlation analysis. Because the participants were studied on four occasions, averaged correlation coefficients were computed by Z transformation. A twosided p value <0.05 was considered significant. Assuming an SD of cellular cholesterol efflux of 8% of the group mean [35] and a correlation coefficient between repeated measurements as low as 0.50, it was calculated that a betweengroup difference of 9% and a change in cholesterol efflux of 7% could be demonstrated comparing 14 subjects per group and with 14 subjects in an intervention study, respectively, with a power of 0.85 and a two-sided p value of 0.05.
Results
Age and BMI were not different between type 1 diabetic patients and healthy subjects (Table 1) . Disease duration was 26±15 years and the patients used 51±19 IU insulin/ day. Plasma total cholesterol (p<0.001), VLDL+LDL cholesterol (p<0.001), LDL cholesterol (p<0.01) and apo B (p<0.05) levels were higher in diabetic patients, whereas triglyceride levels were not different between patients and healthy subjects. HDL cholesterol was not significantly different between the two groups, but HDL phospholipids were higher in type 1 diabetic patients (p<0.05). Plasma apo A-I was also higher in type 1 diabetic patients (p< 0.05). Pre-β HDL formation, expressed as percentage of total plasma apo A-I, as well as apo A-I concentration was not different in diabetic patients compared to healthy subjects (n=12).
Plasma cholesterol esterification and cholesteryl ester transfer were elevated in type 1 diabetic patients (Table 2) . Plasma CETP and PLTP activity levels were also higher in diabetic patients, whereas plasma LCAT activity was not different between the groups. As shown in Fig. 2 , cholesterol efflux from Fu5AH cells to plasma from type 1 diabetic patients was higher (9.1±1.3% per 4 h, p<0.001) compared to plasma from healthy subjects (5.1±0.5% per 4 h). Also with fibroblasts the ability of plasma to promote cholesterol efflux was higher with plasma from diabetic patients (15.9±1.3% per 4 h, p<0.001) than with plasma from healthy subjects (11.9±0.6% per 4 h). The ratio of cholesterol efflux out of Fu5AH cells compared to efflux There were no significant changes in any of the plasma (apo)lipoprotein variables, plasma LCAT, CETP, PLTP activities, cholesterol esterification and cholesteryl ester transfer obtained directly at the start of the study compared to the measurements during placebo administration (data not shown). Body weight and HbA 1 c remained unaltered during simvastatin treatment (Table 3) . Simvastatin therapy decreased plasma total cholesterol, VLDL+LDL cholesterol, LDL cholesterol, triglyceride and apo B levels compared to placebo (all p<0.05; Table 3 ). The largest decreases in plasma total cholesterol, VLDL+LDL cholesterol, LDL cholesterol and apo B levels were seen in response to the highest simvastatin dose of 40 mg daily. HDL cholesterol increased slightly but significantly during all simvastatin treatment periods (p<0.05) without a doserelated effect. The increase in plasma apo A-I was significant after simvastatin 10 mg (p<0.05). HDL phospholipids (Table 3) did not change significantly. Pre-β HDL formation, both when expressed in apo A-I concentration and as a percentage of total plasma apo A-I, decreased in response to simvastatin treatment, but its change only reached significance after simvastatin 20 mg daily (p<0.05).
Plasma cholesterol esterification, cholesteryl ester transfer and CETP activity decreased after simvastatin treatment (all p<0.05; Table 4 ). No significant changes in plasma LCAT activity and PLTP activity were observed in response to simvastatin ( Table 4 ). The ability of plasma to promote cholesterol efflux from Fu5AH cells and fibroblasts did not change significantly in response to simvastatin (Table 4) .
The relative decreases in plasma cholesteryl ester transfer in response to the various doses of simvastatin were positively correlated with the relative decreases in VLDL+ LDL cholesterol (averaged r=0.68, p<0.001; Fig. 3a) , plasma triglyceride (averaged r=0.42, p=0.01; Fig. 3b ) and plasma CETP activity (averaged r=0.52, p<0.001; Fig. 3c ). In turn, the relative changes in HDL cholesterol after treatment with simvastatin were correlated negatively with the relative changes in plasma cholesteryl ester transfer (averaged r=−0.38, p<0.05; Fig. 3d ). The relative changes in pre-β HDL formation were positively correlated with the 
Discussion
This study demonstrates for the first time that the capacity of plasma from moderately hypercholesterolaemic type 1 diabetic patients to promote cholesterol efflux out of both Fu5AH rat hepatoma cells and human skin fibroblasts is elevated compared to healthy subjects. Plasma apo A-I, HDL phospholipids and plasma PLTP activity, but not HDL cholesterol and pre-β HDL formation, were elevated Table 4 EST rate, CET, LCAT activity, CETP activity, PLTP activity •, simvastatin 10 mg; ×, simvastatin 20 mg; ○, simvastatin 40 mg in these type 1 diabetic patients without microalbuminuria and cardiovascular disease. Secondly, simvastatin administration lowered VLDL+LDL cholesterol, LDL cholesterol and plasma triglyceride as well as plasma CETP activity, cholesteryl ester transfer and cholesterol esterification; but this treatment did not affect plasma LCAT activity and PLTP activity. HDL cholesterol was modestly increased, but pre-β HDL formation tended to decrease in response to treatment with this HMG Co-A reductase inhibitor. Importantly, no alterations in the ability of plasma to promote cellular cholesterol efflux were seen after simvastatin treatment, neither with Fu5AH cells nor with human fibroblasts. Plasma PLTP activity is elevated in type 1 diabetes [13, 14] and this increase in PLTP activity is associated with the presence of more large HDL, less small HDL and more plasma apo A-I and apo A-II [13, 14] . Our findings with respect to plasma PLTP activity and plasma apo A-I correspond to these studies. High plasma PLTP activity will enhance the transfer of phospholipids from triglyceriderich lipoproteins to HDL, contributing to higher HDL phospholipids in type 1 diabetes. It has not been reported previously that pre-β HDL formation is unaltered in type 1 diabetes mellitus. Pre-β HDL generation by PLTP in vitro is enhanced by enrichment of HDL with triglyceride [36] ; therefore, it appears that an elevated plasma PLTP activity does not result in increased pre-β HDL formation under normotriglyceridaemic circumstances as found in type 1 diabetes mellitus. Plasma CETP activity, assayed by a method that measures the amount of active CETP, is unaltered in normoalbuminuric type 1 diabetic patients [15] and slightly elevated when patients with albuminuria are included in the comparison with healthy subjects [13] . Despite this elevated plasma CETP activity, plasma cholesteryl ester transfer is lower, particularly in male type 1 diabetic patients, due to lower plasma triglyceride and LDL cholesterol [13] , indicating the importance of apo-B-containing acceptor lipoproteins in plasma cholesteryl ester transfer [37] . Because plasma CETP activity is higher in hypercholesterolaemia [38] , the elevated plasma CETP activity in the currently studied type 1 diabetic patients is most likely related to their higher plasma cholesterol levels. Moreover, the higher plasma cholesteryl ester transfer and, probably also cholesterol esterification, might be explained by higher concentrations of plasma cholesteryl ester acceptor lipoproteins in these patients.
Cellular cholesterol efflux to extracellular acceptors is a complex process, in which several mechanisms participate, including aqueous diffusion, scavenger receptor class B type I (SR-BI)-and ATP-binding cassette transporter A1 (ABCA1)-mediated efflux [39, 40] . In the present study, we used rat hepatoma Fu5AH cells, which express SR-BI abundantly but hardly any ABCA1, as well as cultured human skin fibroblasts, which express little CLA-1, the human analogue of SR-BI [39, 41] . The relevance of ABCA1 for cholesterol efflux out of human cultured fibroblasts is underscored by the observation that cholesterol efflux to purified apo A1 is almost abrogated with fibroblasts from Tangier patients [32] . It has been previously shown that ABCA1 mRNA expression is induced in fibroblasts by cholesterol preloading [42] . In our study it was demonstrated that ABCA1 protein is strongly induced under the present conditions of cholesterol loading. Therefore, it is likely that ABCA1 contributes to a considerable extent to cholesterol efflux out of cultured fibroblasts to plasma, but the exact importance of ABCA1-mediated cholesterol efflux compared to other processes involved is still unclear. In this regard it could be relevant that ABCG1 and ABCG4 transporters have been very recently shown to stimulate cellular cholesterol efflux to mature HDL [43] . The possible role of these transporters, in the enhanced ability of diabetic plasma to promote cholesterol efflux from Fu5AH cells or fibroblasts, deserves further study.
Cholesterol efflux out of Fu5AH cells via SR-BI is largely dependent on mature HDL, and is correlated positively with HDL cholesterol, HDL phospholipids and plasma apo A-I [33, 39, 44] , whereas lipid-poor acceptors, including pre-β HDL, are important in ABCA1-dependent cholesterol efflux [45] . The relatively higher stimulatory effect of diabetic plasma on cholesterol efflux out of Fu5AH cells, compared to fibroblasts, suggests that plasma from type 1 diabetic patients predominantly enhances SR-BI-mediated efflux. The higher concentration of HDL phospholipids, which could be due to higher plasma PLTP activity, may, in part, explain this effect. Furthermore, higher PLTP activity levels may be responsible for enhanced cholesterol efflux from fibroblasts to diabetic plasma, because PLTP directly stimulates cholesterol removal from human fibroblasts [46] . It is unlikely that the elevated cholesterol efflux to diabetic plasma, at least with respect to Fu5AH cells, is affected by selection of patients with moderate hypercholesterolaemia, because cholesterol efflux from these cells is not determined by plasma LDL cholesterol and apo B levels, or by the rate of plasma cholesterol esterification and cholesteryl ester transfer [33] . It is relevant in this respect that in-vitro glycation of HDLassociated apolipoproteins may impair cell-derived cholesterol removal [16, 47] , although this has not always been observed [48] . The enhanced cellular cholesterol efflux to diabetic plasma that was found here suggests that in-vivo apolipoprotein glycation does not impair this process considerably, provided metabolic control is acceptable.
LDL-cholesterol lowering, in response to the HMG Co-A reductase inhibitor, atorvastatin, is accompanied by a decrease in plasma CETP activity and in cholesteryl ester transfer in hypertriglyceridaemic [49] and in combined hyperlipidaemic subjects [50, 51] . This effect on plasma cholesteryl ester transfer is also seen in normolipidaemic subjects treated with simvastatin [23] . In the present study, the decrease in plasma cholesteryl ester transfer found during simvastatin treatment was correlated with the decrease in VLDL+LDL cholesterol and plasma triglyceride, as well as with the drop in plasma CETP activity, suggesting that the decrease in cholesteryl-ester acceptor lipoproteins and in plasma CETP activity as such is important in the inhibition of cholesteryl ester transfer after statin treatment. Moreover, the modest rise in HDL cholesterol was correlated with the decrease in plasma cholesteryl ester transfer. Thus, our study shows that the decrease in cholesteryl-ester-acceptor lipoproteins, combined with the drop in plasma CETP activity, provides a mechanism to explain the increase in HDL cholesterol in response to statin treatment. Notably, pre-β HDL formation tended to decrease after simvastatin treatment, and these changes were correlated positively with the changes in plasma triglyceride and negatively with the changes in HDL cholesterol. Taken together, the present data suggest that statin treatment induces a shift towards more mature HDL particles, as was found in type 2 diabetic patients with ischaemic heart disease [52] .
The ability of plasma to promote cholesterol efflux from either Fu5AH cells or human skin fibroblasts did not change during treatment with simvastatin, despite an increase in HDL cholesterol. Thus, alterations in the constellation of HDL particles elicited by simvastatin treatment do not result in an improvement of RCT in type 1 diabetes mellitus, as far the potential of plasma to stimulate cellderived cholesterol removal is concerned. Comparison of the only data available so far, demonstrates that cholesterol efflux from Fu5AH cells to plasma from type IIB hyperlipidaemic subjects is increased after atorvastatin treatment in association with a pronounced rise in HDL cholesterol and plasma apo A-I [51] . It is unknown whether this difference is due to the patient category studied, the magnitude of the rise in HDL cholesterol and plasma apo A-I after statin treatment or to other factors.
Our study does not allow a final conclusion with respect to possible alterations in the in-situ capacity of peripheral cells involved in RCT to transport cholesterol to the extracellular compartment, since we documented the capacity of plasma to promote cholesterol efflux out of in-vitro cell systems. Abnormalities in properties of vascular cells in the diabetic environment, for example concerning SR-BI interaction with extracellular cholesterol acceptors or AB CA1 gene expression [8] , as well as pleiotropic actions of statins on vascular tissue [53] , could also exert important effects on RCT. Furthermore, HDL has other atheroprotective properties, besides RCT [54] , which were not evaluated in the present study.
In conclusion, this study shows that the ability of plasma from moderately hypercholesterolaemic type 1 diabetic patients to stimulate cholesterol efflux out of cultured Fu5AH cells and human skin fibroblasts is enhanced. Thus, as far as the constellation of extracellular cholesterol acceptors is concerned, this early step in RCT is not impaired in type 1 diabetic patients with acceptable metabolic control. Furthermore, simvastatin increases HDL cholesterol via lowering of plasma cholesteryl ester transfer. The simvastatin-induced changes in HDL do not result in a further increase in cellular cholesterol efflux.
